Hydration and thermal denaturation of beta-lactoglobulin. A calorimetric study.
The thermal properties of the beta-lactoglobulin-water system were investigated by differential scanning calorimetry in the temperature range from -50 to 130 degrees C. Determination of the heat and temperature of fusion of the absorbed water allowed resolution of the water into four different states. The amounts of water in these states were different for samples before and after heat denaturation. In the case of denatured beta-lactoglobulin, a smaller amount of water with thermal properties different from ordinary water was observed and its total water binding capacity was lower. The thermal stability of beta-lactoglobulin in the water content range from 0 to 0.75 g/g showed a strong dependence on the degree of hydration. A correlation was observed between the changes in the thermal stability of the protein and the changes in the state of the absorbed water. The results are compared with those obtained from similar measurements of other globular proteins and of fibrillar proteins.